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the existing data is incomplete or imperfect. While methodologies such
as hedonic regression may be preferred for evaluating the effects of
LUSTs on property values, the rigorous data requirements of these
methodologies often cannot be met. Contingent valuation analysis is
one method that enables estimation of losses when the data available
is incomplete. A contingent valuation analysis of real estate
professionals in South Carolina and Ohio provides estimates of
commercial property losses, which ranges from 0-40%, depending on
environmental conditions and proximity to the source. This research
has developed a methodology for estimating real estate property value
losses when data requirements cannot be fulfilled based on the best
available data.
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1. Introduction

Leaking underground storage tanks (LUSTs) comp6iéeo of the listed
brownfield sites in the US, and there are over @i% LUST sites nationwide
(Simons 1998 p 32-33). Unlike manufacturing faietyr oil refineries, coal-
burning power plants and nuclear power plants whithy produce wide-
reaching negative environmental impacts, gas statioften have a more
localized impact on the surrounding environmentas Gtations are the most
common type of LUST. Since most gas stations areriedominantly
commercial areas and along major streets, typicplgperty is usually also
commercial. The issues stemming from LUSTs are fdido the
contamination impacts real estate value while thietaminants may impact
human health (subject to pathways being open). &ttisle focuses on the
real estate aspect of LUST contamination. Spersfid estate issues include: a
reduction in use and enjoyment of property, whichyntake the form of
difficulties in leasing property, reduced profitsterference with possessory
interests in real property, inability to mortgageogerty, inability to sell
property, and the nuisance associated with remediaand monitoring
activity on the property. Furthermore, seller knedge of contamination
makes it harder to sell the property.

This research uses a combination of market surfgeygtingent valuation (CV)
analysis) of real estate professionals, a reviepeef-reviewed literature, and
examination of public environmental and propertyx taecords to
systematically examine a LUST case in South Caaotm determine how
many properties are affected and estimate the matgmiof the proximate
property value effects. At a time of sustained high prices, negative
externalities from these LUSTS are damaging prgpestues and the local
tax base, making it harder to redevelop propergnid around these locations.
As such, LUSTs have become a large environmentglguty management
problem pervasive throughout the US.

This research is originally part of a class aclitigation (Fairey v. Exxoh
which was settled during trial in 2003 for abouB$illion. The premise of
the litigation is that petroleum releases from LI4Sh gas stations formerly
owned or operated by the Exxon Corporation hadezhdamage to proximate
real property in South Carolina. Hazardous chelsif@m these LUSTS,
including, but not limited to benzene and methyt-utyl ether (MTBE), had
traveled to real property through soil and groungwawithout the permission
of the property owners, and in most cases, remainec:. The original case
included all gas stations formerly owned by Exxonthe state of South
Carolina. It also included damages to the subjeopgrties, which are all
former gas stations, as well as residential prgperfhis research deals
exclusively with the off-site impacts to primaritpn-residential property.
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The research approach to assessing property damesgssthe following
techniques: a review of the peer reviewed liteeatwith respect to similar
commercial contamination release incidents, implgatén of a survey using
a CV analysis of potential commercial property baye application of a
combination of decision rules from the literaturelaCV analysis to specific
contamination situations which are based on lonamd other factors,
evaluation of actual transactions, and applicataginthe above steps to
estimate losses for this incident.

The balance of this article addresses the peeewed literature on
environmental contamination, with a focus on LUSAr® non-residential
property, including a brief review of CV analysesreal estate. Next, the
results of a CV survey are presented, and the rdetbgy whereby the CV
results (which provide a few key point estimatesha&f diminution of value)
can guide loss estimates for a wide variety of ptid#ly affected properties
typical of the LUST cases, are discussed. Thesitets rules are then applied
to the off-site (non-source) property involved e tcase example. We then
tabulate the number of affected properties for dinis case.

2. Methodology

The procedures followed to conduct this researeraarfollows:

1. Peer reviewed literature is reviewed on diminutidrproperty value and
difficulty on obtaining financing for contaminatgatoperty, and applicable
discounts are determined. This step provides ahmeark for possible
property damage valuation outcomes based on acediyraccepted
literature. A review of the existing literaturete@s a measuring stick for the
comparison of the applied research conducted indtiicle.

2. A survey is conducted in the form of a CV analysi®btain a three point
estimates of potential commercial diminution ofuel The CV analysis is
based on local conditions known by commercial essthte experts in South
Carolina and Ohio. By conducting CV on professisnalith real estate
expertise, a more realistic and feasible discoat# of contaminated property
could be discovered. Unlike most uses of CV ingker-reviewed literature,
performing CV on a random sample of residents wawtibe applicable for
this study since the majority of the affected prtipe were zoned for
commercial uses. Recognizing that some buyersdomeercial property are
based out-of-state, we also survey commercial estdte professionals in
Ohio.

3. A range of losses is generated based on the literatnd surveys that
cover properties known to be contaminated, andettsasspected of being
contaminated, at various distances from the soofceontamination (the
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LUST). The range is from zero loss for unaffectedperty to a high of 40%.
This range is based on the value loss from eacttemf data, and has been
benchmarked to other literature, where availablendxe in-depth discussion
of this process is discussed in the section on GNe results and their
application to discounting the affected case spaperties.

4. Cases of LUST release events are selected (in ane, ave focus on a
single release event) and base property valuepegyoownership, presence
of environmental contamination from pollution mapad distances from the
source property are determined, while controlling dther potential sources
of contamination.

5. The losses are calculated based on steps 1-4hamddults are tabulated.

Where actual market sales data are known to ekistan replace or
corroborate step 2 (CV - see later discussion).réfbee, benchmarking the
CV is an essential step in estimating environmesfdahages in this context.

3. Literature Review

It has been demonstrated that proximity to or tres@nce of environmental
disamenities, such as petroleum damages and gaseleases from LUSTS,
can have a negative effect on property values. @oontheory tells us that
all else being equal, buyers would avoid purchasimpgoperty believed to be
contaminated with hazardous substances becaubke pbtential health risks,
difficulty in reselling the property, uncertaintgnd nuisance associated with
environmental damages, property value diminutiotW@nstigma. Therefore,
properties affected by environmental problems atpeeted to sell for a
discounted price, in comparison with uncontamingismperties. While it is
well-documented in the peer-reviewed literaturg tHaSTs reduce property
values, these values are often site-specific anceasily applicable to other
properties due to the uniqueness of the marketcheistics.

The peer-reviewed literature contains numerous ietudhat address the
effects of various types of environmental contamigmaon property values,
well beyond LUSTSs. Literature reviews by Farber998) Boyle and Kiel

(2001) and Jackson (2001) cumulatively summarizer &0 articles on the
subject. Representative studies include Supersited (Kohlhase 1991, Kiel
1995), operating petroleum refineries (Flower arayds 1994) and landfills
(Nelson, Genereux and Genereux 1992, Reichert 1998¢ effects of these
environmentally undesirable facilities have beeavah to reduce residential
property values one mile or more away, with negatdfects being higher
close into the undesirable land use.
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Hedonic price studies are based upon actual sedesdctions. In theory,
properties can experience a loss in value witheiurigpsold. In addition to the
reduction in sale price of properties which makéoithe transaction stage,
owners of property perceived to be threatened péttioleum contamination
or actually contaminated may also experience diffyjcin selling the property

in the form of delayed or failed transactions. Thiay be evidenced by a
substantially reduced number of transactions aterenvironmental event
compared with the previous time period, or defaulbther discontinuation of
payments. Potential buyers may also face difficuit getting financing for

contaminated property. A survey of lenders inaidahat they are less likely
to provide financing for contaminated (non-residhtproperty, especially
prior to remediation (Jackson 2001). Also, comnatrproperty owners

wishing to transfer their property are more liki@yhave to provide financing,
rather than engage in an outright sale (Simons,dBoand Sementelli 1999).
In a weaker market, owner financing may be the ardy to convey property,
and is generally considered less desirable thautight sale.

The peer-reviewed literature indicates several wtngd property owners
experience a loss in value without a sale (Sim@&wyen and Sementelli,
April 1999). These include loss of commonly heldperty rights, such as
the right to enjoy and the ability to dispose oprperty. This last item
implies an unrealized capital loss because homexasr@ unable to access
capital tied up in their residential asset. Theagealf the sale is itself a modest
loss because of the present value of funds receRexperties believed to be
contaminated because they are in close proximigotdaminated property or
have not had environmental tests performed, or ditrer reasons, may
experience property value diminution and/or stigrspecially before they
are remediated. The price reduction can be exatestlifacontamination is not
well documented, by large amounts of adverse pityliand where the
responsible parties have not offered to indemmifgacted parties (Roddewig
1999). This discount can be substantial. A stughbbms (1996) in the UK
estimates that contamination from a moderately ftkmes substance, such as
petroleum, depresses sale prices by about 22%ebedonediation, declining
to about 10% after remediation is completed. Bl#imzene and MTBE
(among other substances) as components of gasolme be considered
hazardous substances, and the discount that redik gmrticipants place on
them in the marketplace can be expected to equetaged this range.

The economic loss to real property is incurrechattime of the contamination

event, and loss of value and use and enjoymertheftoperty go forward

from that day. Some economic loss is typically pmment. Depending on

ownership particulars, the economic loss may berdlesl by owners, sellers,
buyers under a contract for deed arrangement, @ome cases, those that
lease real property. These persons or entitiesiargarly situated because
they have been affected by the contamination, afhothe loss may be

assigned to one or more parties.
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Property value is directly connected to the use emdyment derived from

the property through the discounted cash flow/presalue approach. Thus, a
reduction in use and enjoyment (such as profitssdérfrom leasing or rents,

or value derived from use of the land for growimgps, or enjoying the land

for a range of typical personal activities) wouldnslate into an economic
loss to the property owner.

Turning now to empirical evidence, four articlesdesbs the effects of
environmental contamination on commercial propeeiues, and LUSTs on
residential and commercial property. Guntermar2®$) evaluates the effect
of sanitary landfills on industrial land values. tmks at both opened and
closed solid waste landfills with typical problenssich as methane gas, from
the non-hazardous landfills with possible groundewaontamination. A
sample of 153 transactions of industrially zoneutlavithin 1,000 feet from
open and closed landfills in metropolitan PhoeAiizona, between 1984 and
1994 was analyzed using descriptive statisticsaahddonic regression model.
The results indicate that while property values @&s soon as landfills close,
industrial property values decrease by an aver&gb% while landfills are
open. The results are not affected by the presefhwethane gas controls and
ground water monitoring systems. However, the tesare based on very few
sales near the landfills. Dotzour (1997) evaluateseffects of groundwater
contamination on commercial property in Wichita,ni€as. He finds that all
commercial lending activity ceases after discovefythe problem, and no
transactions occurred during the study period. Assonulti-state case study
by Page and Rabinowitz (1993) considers groundwadetamination and its
effects on both residential and commercial propesglues. The
contamination  (volatile organic compounds (VOCSs), estizides,
polychlorinated biphenyls (PCBs), total petroleupditocarbons (TPHS),
petrochemicals and cyanides) was underneath eattte afffected properties,
and had been there for several years. The toxienidaé contamination
resulted in a reduction of property value in bottmenercial and industrial
property of 15% to 50%, with the average of regbroeitcomes being just
over a 30% reduction. Patchin (1994) covers tlesooif contamination loss,
and also sets forth several case studies of contaed commercial properties.
He finds losses between 21% and 94%, depending emera factors,
including cleanup duration, remediation status,ety§ contamination, and
presence or absence of buildings.

In terms of LUST research in regards to commengal estate, Simons and
Sementelli (1997) consider the experience of LUSN8 registered UST
properties in Cuyahoga County, Ohio. They find tit transaction rates of
these properties (most of which were existing amfer gasoline service
stations) are significantly lower than for uncontaated properties without
USTs. Properties with USTs are less likely thanamtaminated property to
have mortgage financing. The study took place énethrly 1990s.
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Simons, Bowen and Sementelli (1999) address conmahgmoperties affected
by petroleum contamination from LUSTs in Cuyahogau@y. Using a sale-
resale analysis, the losses to commercial propgedie in the 28-42% loss
range. Properties also experience significanthhéigates of seller financing
(up by about 1/3) and lower transaction rates (dbwyrabout 1/3). Finally,

Simons, Saginor and Throupe (2005) perform a meddysis of the effect of

environmental contamination on commercial propegeiyes, by pooling over
100 case study observations of contamination.

4. Contingent Valuation in Real Estate

A CV analysis is a survey technique of market pgréints based on stated
preferences. This can be contrasted to revealddrpnees (actual sales) that
typically form the basis for a market-based analysfi diminished property
values. CV is useful as a corroborative technidueales data are available.
However, sometimes no sales of comparable contaedngroperties have
taken place, or the number of sales is not sufftdie conduct an appraisal or
otherwise prepare a sales-based estimate of valuginonution of value.
This situation is especially true in the case ohrareadocated outside of
metropolitan areas where market data are scar@gadequate. Then, a CV
analysis may represent the only primary researcthadelogy (along with
review of the literature) that is available to @ealyst. Also, a recent meta-
analysis of the effects of environmental contani@mabn residential property
in the US shows that surveys in general yield at@gher loss figure for
losses than regression studies (Simons and Sagb@s, Tables 2 and 3).
One explanation is that hypothetical bias existg.(¢hat CV overstates the
losses), while the other is that regression salesndt have complete
information on the contaminative event, and tenditderestimate property
discounts.

CV is generally accepted in the real estate litgeeat CV in real estate grew
from a previous body of literature developed foe #stimation of property

damages to public lands, such as the Exxon Valdgdent in Alaska. The

process by which CV surveys for damaged propesyt@be conducted is set
forth by The National Oceanic and Atmospheric Adstiation (NOAA):

“A survey-based approach to the valuation of nordrettgoods and
services that relies upon a questionnaire for theed elicitation of
information about the value of the good or servioequestion...
(Federal Register 1994).

Thus, the NOAA guidelines are not intended to perta a private market
good, such as real estate. The NOAA guidelinesleseggned for large, public
good contamination problems, with equally largecagsh budgets. The real
estate literature has evolved its own approactasatie more focused and still
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meet peer-reviewed standards. The following sediddresses a commercial
CV study conducted for this research. Its aim isd&dermine the stated
discounts for commercial property contaminated \pigtroleum from a LUST.

Since this time, the real estate literature hasld@ed a growing body of CV
articles used to guide measurement of loss amofortsproperty from
environmental contamination. It has been generatigepted in the peer-
reviewed real estate literature (see for examglekids-Smith, Silva, Berrens,
and Bohara 2002; McClelland, Schultze and Hurd 1988€l ean and Mundy
1998; Mundy and McLean 1998; Simons 2002, Simond &vinson-
Geideman 2005, Simons and Throupe 2005, and Sirk@mam, Saginor and
Baloyi 2008).

5.  Commercial CV Survey Results

Under the direct guidance of the senior author,ldfids Research (based in
Columbia, South Carolina) contacted a stratifietoan sample of real estate
professionals (e.g., brokers, appraisers, congdaljtathevelopers) in South
Carolina. The calls were made in November and Bbee 2002. The
overall sample frame for South Carolina was 32@h wB respondents and a
response rate of 25%. In order to supplementrihisber, represent potential
out-of-state buyers, and facilitate benchmarkingheoOhio data cited earlier,
we also obtained interviews with 48 real estatdfgasionals in the greater
Cleveland, Ohio area. This was drawn from a sarinplae of 400 real estate
professionals, but not all the sample was utiliZEde survey results were
collected and data input under the direction of ofdhe authors and the
results are reported below. Thus, a total of 12¥%ests are useable for this
analysis. The Cleveland commercial sample repteseé®f6 of the sample,
and was selected primarily to provide potentialrgboration of existing
literature on the effects of LUSTs on commerciabpgarty values. As
investment capital is mobile across state linesai also desirable to obtain a
substantial (but not overwhelming) portion of tleanple to reflect potential
commercial buyers from out-of-state. The authord ready access to real
estate professionals in northeast Ohio, which ifatéld this portion of the
data gathering (see Tables 1 and 2).

The first question of the survey determined thee rof the respondent in
relation to real estate. Professional positiongehdne most representation
with the highest response from real estate brol&ssrespondents or 35%)
followed by real estate consultants (37 respondent29%) and appraisers
(27 respondents or 21%). Other respondents inclddeelopers (19
respondents or 15%), professionals who build anetldp (17 respondents or
13%), and builders (5 respondents or 4%). The intrespondents are all
real estate investors (9%).
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Table 1 Background of Respondents

Number of Respondents Percent

Primary activity related to real estate

Appraiser 27 21%
Broker 45 35%
Builder 5 4%
Developer 19 15%
Combined builder/developer 17 13%
Investor 12 9%
Real estate consultant 37 29%
Job level

Owner 45 35%
Manager 45 35%
Other 56 44%
Years of experience

1-5 11 9%
6-10 25 20%
11-15 39 31%
More than 15 years 52 41%
Had lead role with contaminated property

Yes 55 43%
No 71 56%
Don't know 0 0%

Source Authors

Of these respondents, there are an equal numbewnérs and managers
which account for 70% (each having 45 responden85%o) of the total. An
additional 56 respondents answered other, whichiatcfor 44% (this totals
to over 100% due to people who occupied multiplesjo A majority of the
respondents (72%) have more than 10 years of experiin real estate. Only
9% of the respondents have less than 5 years efiexqge and 20% have 6 to
10 years of experience. Despite the level of estdte experience, only 43%
of the respondents have a lead role in a transactlmt concerns
environmentally contaminated real estate.

To determine the investment decision factors usedstmfrequently,
respondents were asked to rate several investm#atia on a scale that
ranged from 3 to —3, where a score of 0 is eitlitimportant or neutral, —3 is
an important negative factor (to avoid) and +3risraportant positive factor.
The investment criteria provided are the rate dirre property taxes,
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environmental problems, location, structural intiggiand visibility. The rate
of return has the highest average (+2.78 out é6iB)wed closely by location
(+2.59), and structural integrity (+2.46). Avoidencof environmental
contamination (—2.46) has the expected negative sig

Table 2 Scale and Importance of Responses to Readtite Purchase
Decision Factors

Scale Most 2nd Most  3rd Most
Average* Important Important  Important
Factor
Rate of return/
0, 0, 0,

capitalization rate 2.18 69% 14% 6%
Property taxes 1.35 0% 14% 15%
Presence of 2.46 6% 6% 6%
environmental problemg
Location 2.59 11% 28% 19%
Str_uc_tural integrity of the 2 46 9% 24% 3506
building
Visibility 1.86 0% 9% 13%
Other 6% 5% 6%
None 0% 0% 0%

Source Authors

The scale ranges from 3 for an important positaedr to -3 for an important negative
factor. A response of O indicates that the exanipleither not important or the
respondent is neutral.

Respondents were then asked to rank the three impstrtant investment
criteria. Based on responses, the rate of returthédsmost important, with
location as the second most important and strucioegrity as third. The
rate of return is the most important factor for 63 the respondents,
followed by location (11%) and structural integr{826). Additionally, 97%
of all respondents rank the rate of return as dnieo three most important
factors. Location is the second most importantdia¢28%) with structural
integrity at 24%. The third most important faci®structural integrity (35%),
with location at 19% and property taxes at 15%.esehresults are reflective
of the criteria most often discussed in the peegierged real estate investment
literature.

Despite the inclusion of environmental contaminatémd its impact on real
estate, no more than 6% of the respondents rageliihportant at any level.
These responses provide a general framework odfieébesion-making factors
to real estate professionals based on their exprzie
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6. Interpreting Results

Moving away from the background information to timeat of the survey,

three factors are of key importance in evaluatimg €V results. The first is

the portion of respondents that would bid on a mbdecome property

scenario, used as a baseline for further analyBie ratio of no bid to total

number of respondents reflects the loss of mar&etathd. The second factor
pertains to the value loss on sale. Of those tithtthe ratio of the maximum

bid to the baseline (uncontaminated) case reflibetpercentage they would
pay. One minus this percentage reflects the didcotihe third factor is the

belief of the potential buyer that the propertyldaaitain bank financing. This

guestion was asked directly after the other scesavere set forth.

In regards to the interpretation of the discountéds, not all bids would
necessarily affect market-clearing price. Due déarsh costs, the reduced
number of bidders for contaminated property, amdréiatively large number
of contaminated sites, the chances are diminishat any of the potential
bidders with smaller discounts (higher bids relatio full value) would find a
suitable investment property and place a bid thmtlevbe accepted by a seller.
On the other hand, hugely discounted “bottomfishijwgry low) bids would
have little value in the market because it is thdsbwith the smallest
discounts that would get the attention of likelYless and culminate in a sale.
Thus, it is appropriate to examine the top bidsafkn discounts) in the top
half and top quarter of the market, rather tharlumating average bid prices.
This will be discussed in more detail below. Thus,use the marginal bidder
theory to estimate property damages, rather tharatlerage willingness to
pay approach utilized in a CV analysis for publiods (Simons 2002).

6.1 The Fact Scenarios

The paragraph below represents the baseline ineastwpportunity. The
property is typical of one that would be found naarorner of a major street
with a non-gas station tenant. The baseline saensruncontaminated, and
reads as follows:

You are in the market for a small commercial inwesit property. You
become aware of a 5,000 square foot stand-alonevarnial property
on about a half-acre of land. It has a single tenand 7 years left on a
ten-year lease term. The tenant is a successfubmag retail chain.
The facility has ample parking, has appropriateingnand is located
near the corner of two main streets. The demogpfor the market
area are average for your city. The property haglérnet cash flow of
$40,000 per year (tenant pays all expenses). towe# your market
typically prefer an unleveraged rate of return beftncome tax of 10%.
Assuming this is a cash transaction, what is thestnyou would be
willing to offer (in dollars) for this commerciarpperty?
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The average bid price on this baseline (uncontami)aommercial property
among survey respondents was $411,000. The Soathli@ result is

$420,848 and the Cleveland figure is $395,625. 18 respondents bid on
this scenario, and the two groups show averageesalithin 6% of each
other.

6.2 The LUST Scenarios

The baseline scenario was followed by contaminptegerty scenarios, each
independent of the other, that has petroleum cangtion issues of varying
degrees. Two pertain to this research and areisisd in detdil The first
commercial LUST (A) scenario determines the distowglated to a gas
station with a LUST event that was readily contdimath no known off site
contamination. It reads as follows:

The commercial property is located next to a waeallatained,

attractive operating gasoline service station bultfew years ago.
Prior to that time no gasoline service station eegisted on that site.
The property had a registered underground storagektleak, but
contamination was quickly contained and did nowvke¢éhe gas station
site. An environmental study indicates that thepprty you are
interested in purchasing has no known contaminatttnbutable to

the adjacent gasoline station or any other soui€ecept for this one
factor the commercial property is just like the omeu initially

considered purchasing.

The bidding was determined using the same scaagefpondents were asked
to state: from —3 where they definitely would nedke an offer to +3 where
they definitely would make an offer, how likelyiighat they would make any
offer on this property? One hundred percent ofréspondents made a bid on
this property.

When asked the most they would bid, the averageodig is 15%, the
discount for the top half is 2% (98% of the fullva), and the top quarter has
no discount. For the South Carolina sample, tlegamge discount is 16%, the
discount for the top half is 2%, and the top quali@s no discount. For the
Ohio sample, the average discount is 14%, the digdor the top half is 4%,
and the top quarter has no discount. Furtherm@4@y of the respondents
believe they could get bank financing for a propeit this type. Compared
to the other scenarios, 92% of respondents lastedstthat they would buy
this one above the others.

1 In the original interviews for litigation, thereaw a third scenario that asked about the
discount related to a former gas station site &ithJST, suspected of contaminating

the groundwater with gasoline and benzene. Thdtgeare presented in Table 3, but

are not covered here for the sake of brevity archliee this paper focuses on off-site

property damages. The overall discount for thehalp of the market is 42%.



146 Determining Off-Site Damages to Non-ResiidéRtroperty

The second commercial LUST (B) scenario determinesdiscount related to
a gas station with a LUST event that was proximatethe investment
opportunity, but had been subjected to environni¢esting and was found to
be contaminated with gasoline and benzene. It raadsllows:

The commercial property is located next to a relyemémodeled,
operating attractive gasoline service station. Hite of the station has
been registered as having had leaking undergroutmlage tanks.
While the leaking tanks have been repaired, thetacpimation that
escaped from under the station has not been remavexlcommercial
property you are interested in is located where updwater from

below the service station could flow underneath Results of
environmental testing showed that gasoline, coimigirbenzene, has
migrated from the service station under the comiakrproperty.

Except for this one factor the tenant and commérmiaperty are just
like the one you initially considered purchasing.

The bidding was determined using the same scatghtyesix percent of the
respondents (81% of the South Carolina respondemis94% of the Ohio
respondents) made a bid on this property. The geedéscount is 41% (34%
for South Carolina real estate professionals art &ir Ohio), the discount
for the top half is 22% (17% for South Carolinap@sdents and 35% for
Ohio), and the top quarter has a discount of 1586 $outh Carolina, it is
13% and 27% for Ohio). Furthermore, only 59% af tespondents believe
that they could get bank financing for a propertyttos type. Compared to
the other scenarios, only 6% of the respondenés Etated that they would
buy this one above the others.

The CV methodology used in this case is quite sintid existing published
work (Simons 2002, Simons and Winson-Geideman 208&)ept that this
application is for commercial rather than residantproperty. The
commercial results from South Carolina are gengratinsistent with CV
studies from Ohio real estate professionals, atthoadditional survey data,
which are not described in detail here, indicatg thio professionals appear
to have more experience and bid larger discoun&s w©u having more
experience and familiarity with selling contamirchigroperty. An alternative
explanation is that attitudes in Ohio are differdram South Carolina.
Among the commercial Ohio respondents, the top laad top quarter
discounts of 35% and 27% compare closely to theaked outcomes for
commercial property (in the same study area ofheastern Ohio) of 28-42%
(Simons, Bowen and Sementelli 1999).



Table 3 Results from Commercial CV Survey

Number of Number of Percent Average Top 1/2 Number of Observations Top 1/4 Number of
Surveys Bidders  Bidding  Discount Discount in Top 1/2 Discount Observations in Top¥%a

Total
Scenario A LUST 127 127 100% -15% -2% 64 0% 32
Scenario B LUST 127 109 86% -41%  -22% 55 -15% 28
Scenario C LUST 127 94 74% -59% -42% 47 -34% 24
Ohio
Scenario A LUST 48 48 100% -14% -4% 24 0% 12
Scenario B LUST 48 45 94% -51% -35% 23 -27% 12
Scenario C LUST 48 37 7% -73% -66% 19 -58% 10
South Carolina
Scenario A LUST 79 79 100% -16% -2% 40 1% 20
Scenario B LUST 79 64 81% -34%  -17% 32 -13% 16
Scenario C LUST 79 57 2% -50% -36% 29 -29% 15

Source Authors
Top quarter is less than 1/2% premium not discount
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6.3 Formulation of Decision Rules Based On the Litature and
Commercial CV

The review of the literature and the implementatafna commercial CV
survey lead to decision rules. The results frora therature and the
commercial CV survey demonstrate the relative uingledity of commercial
property polluted by LUSTSs for seasoned commereial estate investors.

For the commercial CV survey conducted in Southoll@, which uses
Scenario A as a data point, there is no reductiovaiue for a property with
close proximity, but no actual contamination. Tpisvides a data point on
the low end for the decision rules regarding thleealinting of property values
due to proximity. For a mid-range data point, Sc&nB provides a reduced
percentage of potential buyers (86% bid, but or@¢b65state that they could
get bank financing). Thus, with a relatively smalleumber of potential
commercial buyers, and large number of potentiaperties available once
the information about contamination becomes knowa, have considered
likely market-clearing bids in the top half of tihearket. The loss figures
from the CV are 17% for South Carolina, and 35%Qinio. Taking into
account this factor, plus difficulty in obtainingppéncing, we have determined
that the discount for a commercial property simtarScenario B would be
25-30%. This assumes a mix of in-state and owtate potential buyers for
contaminated property, and also accounts for diffic in financing
unremediated contaminated commercial property éack001c). The 25-
30% reduction figure for Scenario B is conservatigiwen that the average
property from the peer-reviewed literature has ss Ibetween 35-45%. For
loss on the high end, Scenario C (former contarathaias station site) and
the peer-reviewed literature both indicate a lossgntage of about 42% for
this type of situation.

Summarizing the loss figures from most severe #stl@nd conservatively
applying these loss figures to the cases, the bigbes applied is 40% if the
property is affected by multiple sources and thsrsubstantial and verified
contamination. Multiple sources are defined aspifesence of more than one
plume or contamination by LUSTs from two differgmbperties. However,
this discount would only be applied in a small nembf cases. The 25-30%
loss figure pertains to the situation where therdacumented environmental
contamination based on the results of environmetetsting on the off-site
property. As the property is further downgradigaim the pollution source, it
becomes less clear that it is affected, althoughaly be affected in the future.
These properties have been assigned a lower tpa®fof 10-20%, depending
on the distance from the source. Also, side gradieoperties (where the
plume runs parallel to the property along its bordemd adjacent upgradient
property, may experience the need for testing andepthat they are clean, at
their own expense. These two categories of progete been assigned loss
figures between 5-10%. Commercial property witt i@ells drilled on the
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property (even with no detectable results) have bhéen assigned a 10% loss
for insurance and financing concerns, and nuisaadee, since monitoring
wells are visible. Also, a few larger propertieayrhave just parking lots
(shopping malls) affected, and splitting off pascelay be a viable alternative:
a lower loss amount of 10-20% is typically assignedhese properties to
ensure that reduction loss figures are not inflate@ontinued presence of an
operating gas station in the area is also factoredthe loss estimates, up to
5%. All other property, further away from the ple, or upgradient, is
assumed not to have suffered any property valug flosthe LUST. This
spectrum of losses is consistent with the CV resaitd the peer-reviewed
literature, and provides a framework for benchmagkthe likely reduction in
property value in a logical way between data poifitke loss numbers
described above can be applied on a systematicgelgay-parcel basis to
properties near a LUST case. These percentagemtareled to apply to
commercial property with structures; vacant landy nhave higher losses
because (as per the land residual approach) tlikvieauld be expected to
absorb losses if development is to be feasibly tagen.

7. Examination of Environmental Maps

We obtained the environmental consultant’'s map frihe files of South
Carolina’s environmental agency, Department of Heahd Environmental
Control (DHEC). The maps contain the monitoringa@l locations and test
results by date, groundwater gradient, and neatrioigtsres. The consulting
firm, IST, is the source of most of the maps ugethis research. The maps
typically contain a delineated benzene plume. Wiected the map that
demonstrated the largest extent of off-site conmtation. This is typically, but
not always the most recent map. The maps wersfaand to digital format.

We then obtained property tax records from the gowon city government.
The records show parcel boundaries, property marikies and assessed
values, land use, owner names, size of lots, mgkjietc. This information
was also transferred to digital format and the mapee superimposed upon
one another. Due to a lack of data on recent coabpmsales for surrounding
and similar properties, as well as none of thesdited an appraised value that
accounted for the contamination, the baseline galwere obtained from
assessor data. Baseline (uncontaminated) markees/avere adjusted
upward by 30% to account for a lag in the assessmmtess and other
systematic undervaluation of property (Harrison 00articular to South
Carolina at this time. Following the methodology foap review set forth by
Simons, Bowen and Sementelli (1999), we then ifiedtiwhich properties
are contaminated by being on a plume or adjaceatparcel that is affected.
The discount factors from 0% to 40% described abareeapplied to each
potentially affected property, depending on itsalien relative to the
environmental data.
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7.1 lllustrative Case Study

The illustrative case study presented here isgplay the methodology, data
available and judgments of this research. The sasdy from Orangeburg,
South Carolina is included because it is the mbalied of all sites, due to
being the named plaintiff in the litigation discedsin the introduction. The
subject is a former gas station that had the tamk®ved in 1989. However,
the property was found to be contaminated in thdy e990s, and another
previously undetected set of tanks was remove®@82 The plume extended
generally west of the subject by about 300 feet] slightly north. Other
properties in the area were contaminated fromastlene other LUST on the
same intersection. The former bank building (nelirsy propane) was worth
about $150,000. According to a local realtor, idsior $60,000 in 1994, less
than half of its worth (losses for this propertyrevecalculated from actual
contemporaneous sales records). We normally woualde hassigned this
property a damage figure of 30%, so for this progpevur methodology is
conservative in that it does not overstate lossEse property taxes and tax
value dropped by just over half after the saled84lL An appraisal report by a
local appraiseshows contaminated sales, including the bank sadé below
par. The former bank property sold for a value thate it comparable to a
land-only sale. The adjacent truck rental buildiagd the two properties west
of it have also had their property values affedigccontamination emanating
from this property. Other property on the southesaf the street also has
contamination on site. Overall, five or more prdj@sr have been affected by
the gas station’s contamination. Offsite propéwgses total $85,228 in 2002
dollars Table 4 shows a map of the Orangeburg site’sagoination and its
effect on nearby property.

2 There are also other gas stations in the areathessé affect other property, but these
effects are not shown on this map for the sakéaoitg and brevity.
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Map ID Land Use Acres Sale Date  Sale Price Mkt Value  Adj Mkt Value % loss $3$ Loss
1 Automotive Center 0.4 8/31/1998% 2,200 $ 86,300
2 Office 1.01 5/1/1994 $ 5 $ 66500 $ 86,450 40% $ 34,580*
3 Storage Warehouse 0.39  1/1/1972 $ - $ 50,200 $ 65,260 40% $ 26,104
4 Office 0.36 5/1/1994 $ 90,000 $ 87,800 $ 114,140
5 Office 0.36 1/17/2001 $ 5 $ 171,200 $ 222,560
6 Comm Vacant 0.33 7/1/1987 $ 17,000 $ 14,400 $ 18,720
7 Comm Out-buildings 0.19 12/1/1997 $ - $ 21,100 $ 27,430 30% $ 8,229
8 Comm Vacant 0.18 4/1/1997 $ 85,000 $ 15,700 $ 20,410 20% $ 4,082
9 Retail Store 0.35 2/1/1985 $ 90,000 $ 94,100 $ 122,330 10% $ 12,233
10 Comm Vacant 0.35  1/18/2000 $ - $ 35100 $ 45,630 ox
11 Service Repair Garage 0 1/18/2008 - $ 15900 % 20,670
12 Comm Vacant 0.27  1/18/2000 $ - $ 27,100 $ 35,230
13 Fast Food Restaurant 111  9/1/1991 $ 5 $ 367,600 $ 477,880
14 Office 0.52 10/1/1978 $ 30,500 $ 86,500 $ 112,450
15 Comm Vacant 0.38  8/13/2001 $ 66,000 $ 33,100 $ 43,030
16 Comm Vacant 0.17 1/1/1975 $ 5 $ 14800 $ 19,240
17 Retail Store 0.37  7/13/1999 $ 5 $ 122,300 $ 158,990
18 Exempt — Church 0.5 1/1/195% - $ 107,600 $ 139,880
Total Loss $ 85,228
Notes

* Property sold at a 50% discount 8 years befoedyais
** | oss of @10-15% not valued: attributable to@th UST

19001d [enuapisay-N 0] Sapeweq a)S-JO buluiwialeq 25T
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8. Conclusions and Future Research

This research has presented a methodology for rdetielg property value
losses due to LUSTs for commercial property. Saverethods (including
literature review, CV analysis, review of public operty taxes and
environmental records, and application of survesylts to specific properties)
are combined to produce a depiction of the loskat it legally acceptable
and plausible. These factors are combined usingside rules to estimate
property damages from LUSTs. This research alseepts the first known
application of CV to estimate damages from envirental contamination to
commercial property. These loss figures in theirrent form may not be
generalizable beyond this case study, but the rmdetbgy should be
applicable where the data (or close substitutespablicly available.
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